Since the early 1970s there has been a co-ordinated retrieval service in South Australia for adult, paediatric and neonatal patients. The paediatric service has been mounted from the Adelaide Children's Hospital and to the end of 1983 numbers 379 patients, including 90 patients in 1983. This is now providing a considerable workload on the Anaesthetic and Intensive Care Departments. The records have been entered into a file program in a microcomputer and analysed. The results of this analysis are presented and discussed.
organisation of the whole system has been previously reported. I Originally any request for help received at one of the main Adelaide Hospitals was dealt with as it arose. Then, as now, this may have been from a local medical officer in a country town some considerable distance from the city or from a place relatively nearby. It was appreciated that these requests could be met more efficiently if they were anticipated and so a coordinated system was developed in the mid-1970s.
The system relies upon the combined activities of three groups: local medical officers, the St. John Ambulance organisation and the Departments of Anaesthesia and Intensive Care at the Royal Adelaide Hospital, Flinders Medical Centre and the Queen Elizabeth Hospital, together with the Queen Victoria Hospital, for obstetrical and neonatal problems, and the Adelaide Children's Hospital. The part played by the latter is reporte~ here.
There are three reasons why it may be decided to retrieve a patient to Adelaide: 1. insufficient local facilities, 2. inexperienced personnel, or 3. other patients would be neglected. The criteria are necessarily nebulous so each case must be judged on its own. ORGANISA nON Assistance is usually requested in one of two circumstances: either there is an acute situation such as a case of poisoning, drowning or motor vehicle accident, or a more chronic one, for example, a child whose illness is failing to respond to treatment.
In many hospitals there is an unlisted 'hot number' which bypasses the switchboard, but at the Adelaide Children's Hospital a call to the hospital will be directed to the consultant on first call for the Department of Anaesthesia. He will then give advice and initiate any action deemed appropriate. Occasionally the original call will have been made to the medical registrar, consultation with whom leads to a request for a retrieval. The name of the caller, his location and the details of the problems are noted. He is asked to stay where he is so that it is possible to communicate with him for further discussion and to notify details of plans made.
If the problem cannot be solved over the telephone, a retrieval is mobilised and means of transport arranged. The team will usually consist of a specialist in anaesthesia and intensive care (usually a consultant for reasons discussed later), and a registered nurse from the intensive care unit. The team may include a third member, such as a neurosurgeon or cardiologist. These team members are on rostered duty, and can be mobilised within minutes. Comprehensive equipment kits are kept in the intensive care unit and are checked daily.
Travel arrangements may take a little longer to organise. Several factors determine the appropriate mode. Road transport is available virtually at once. It is applicable over relatively short distances if a rendezvous is contemplated en route and in all cases to interconnect with other forms of transportation. Air transport is more appropriate over distances greater than 200 km or when a direct route would involve a sea-crossing. Air transport may take some time to mobilise and has its own problems.
On arrival at the peripheral location, the patient is assessed and any necessary resuscitation carried out. Experience has shown that transportation of an inadequately resuscitated or unstable patient is fraught with serious problems. Simple measures are usually all that is required, such as passing or securing an endotracheal tube, initiating artificial ventilation or commencing intravenous fluid therapy. This can be difficult in shocked children but can result in dramatic improvement.
Transport for the return journey is usually the same form as that for the outward journey. The factors involved are now slightly different since speed is less important. Patient considerations such as comfort and space for the stretcher, monitors and other equipment are paramount.
On return to the Children's Hospital the patient is usually admitted to the intensive care unit. However, many patients will have improved sufficiently after having received intravenous fluids to justify their admission to an ordinary ward, for example some with gastroenteritis and croup. A form common to all the hospitals in the system is completed whenever a retrieval has been performed. The details of the retrievals involving the Children's Hospital have been analysed separately using a program run on a TRS 80 Model Ill.
RESULTS
A total of 379 patients was retrieved from 1974 to 1983 (Table 1 ). (A further 98 patients retrieved in 1984 are not included.)
The numbers are increasing, presumably as a result of increasing awareness of the existence of the system.
Most retrievals (810,10) are initiated after midday and as the mean duration is in the fourto-five hour range, this means that they extend outside normal working hours and put considerable strain on the out-of-hours staffing of the anaesthetic and intensive care departments. It has been found necessary to always have two consultants on call. Similarly there are extra demands on the nursing staff involved who frequently finish their call many hours after they should have finished their duty.
Most calls are to country areas. This is reflected in the mode of transport used, air transport (fixed wing or helicopter) being used in 68070 of cases.
There are two peaks in the age distribution of patients, namely less than six months and between one and two years ( Table 2) . Neonates are not included in this survey because they are covered within the system by the Queen Victoria Hospital. Table 3 shows the nature of the clinical problems for which the retrievals were required. The largest group by far are respiratory problems, mainly bronchiolitis, asthma, croup and acute epiglottitis. Problems related to trauma, dehydrated states induding gastroenteritis, and CNS disease, such as meningitis, occupy intermediate pOSItIOns.
Poisoning and burns are not very common.
The insertion of a cannula for intravenous fluids was performed in 78% of cases, intubation in 25%, and 15% were ventilated.
Forty-seven (12%) of the retrievals were thought to be life-saving. After retrieval there were 13 early deaths and 21 late deaths. DISCUSSION Clinical experience has been gained over the ten years that this system has evolved so that it now usually runs very smoothly. The clinical Not surprisingly, respiratory problems feature high on the list (61 %). This is similar to the unit in Melbourne. 2 Lower tract illnesses are more common than upper respiratory problems. With lower tract illness there may be no desperate urgency, the retrieval being dictated by inadequate services available, such as solo general practitioner with insufficient time, facilities or expertise to cope with a child whose condition is not improving. Upper tract obstruction is a different story. Intubation here is not just a relative convenience for transport or for more effective oxygen therapy, but may be life-saving. The importance of diagnosing the two most common causes of upper respiratory tract obstruction is sometimes overlooked. In acute epiglottitis, obstruction can occur rapidly so that intubation is essential. Acute laryngotracheobronchitis infrequently requires intubation in our experience.
Neurological problems constitute another large group. Often the patient is unconscious. The situation demands transport by suitably trained personnel, equipped to deal with any crisis that may arise. Should there be any suggestion of hypoventilation, intubation should be performed prior to departure. Because of the lack of neurosurgical facilities, lumbar puncture is contraindicated until the patient has reached Adelaide, although this does not mean that antibiotics are withheld.
Gastroenteritis is the commonest reason for severe dehydration. Considerable time can usually be employed in pre-transport resuscitation. Many general practitioners find insertion of an intravenous cannula extremely difficult in very young children. After he or she has been rehydrated, the child's condition often improves to an extent such that transport poses no further problems.
Because of these difficulties it is our policy to send a consultant on most retrievals.
It is very difficult to assess the patients from a distance. Diagnosis has also been incorrectepiglottitis has been diagnosed as asthma, botulism as bronchiolitis. Doctors are therefore never discouraged from seeking help, preferably at an early stage. Consequently it is not surprising that 6.9% of the retrievals were assessed as having been of 'no advantage'. It is not uncommon for the retrieval team to be asked to assess patients other than those for whom help was initially requested. Advice about management is given, although on several occasions these patients have been included in the return party to Adelaide. On one occasion when this happened (which was also our longest retrieval) the team returned with three patients, two neonates with respiratory problems and an adult on chronic peritoneal dialysis who had developed peritonitis. This retrieval was to Alice Springs in the Northern Territory 1600 km from Adelaide using an RAAF Hercules.
For several reasons local doctors are not usually encouraged to leave their base to be met en route. The loss of the services of a doctor from a pool within the Adelaide Children's Hospital can be compensated for more easily than those of a local doctor. Since stable conditions during transport are so important, it is preferable for assessment and any necessary resuscitation to be done at the local hospital, however small. Sometimes, however, if the retrieval is by road we arrange an ambulance meeting, as this gets the patient to the major centre quicker and also decreases the time both doctors are away from their respective areas.
No patient has died during a journey as a result of a complication of transport or as an unexpected event. Careful consideration has to be given before transport is commenced and often an intravenous cannula or an endotracheal tube is inserted as a preventative measure. Intercostal drains are similarly inserted should there be any doubt as to their need, although in this series there has been very little requirement.
Transport
Road ambulance is used where possible. Mobilisation time is minimal, an ambulance usually being available to pick the team up before they are ready. There is far more room than inside an aircraft, it is quieter and problems associated with pressure need not be considered. Loading and unloading occurs once only per journey, there is no reliance on air strips and in-journey stops can easily be made. It is probably. more comfortable both for patient and team members, while being safer and less expensive. Time is the most important consideration leading to the use of aircraft. Two fixed-wing aircraft are available, with a third in reserve, and are flown by full-time pilots employed exclusively by St. John Ambulance.
It can take up to 50 minutes from the initiation of the retrieval exercise to the team taking off, which is made up of possible transport of an aircraft to Adelaide, lodging flight plans, and travel of the team to the takeoff point. Although most country towns possess a landing strip, problems may arise as a result of weather or lack of light. Kerosene lamps marking the strip, for example, can at the very least cause some anxiety among team members! Even if the local strip is considered usable, the team requires a further ambulance journey to reach their destination. Fuel will usually be available here if required, so that a refuelling stop is rarely necessary.
On the return journey, transfer of a patient from road ambulance to plane can be a considerable hazard. Space within the plane is limited at the best of times, and even more so when loading through a small opening. It is often dark, and the weather inclement. Moreover equipment is likely to become disconnected and the patient may rapidly lose heat. It is vitally important therefore that this transfer is carefully planned before departure. Equipment is minimised and securely fixed in place. It should be of durable design and unbreakable materials, and the child must be well wrapped.
Other problems associated with air transport of sick patients have been well reviewed by Oxer.3 The use of a helicopter has been helpful for the retrieval of patients from sites approximately 50 to 200 km from Adelaide. The mobilisation time being about 20 minutes is intermediate between the two other modes. The actual journey time is also intermediate. Thus, for short distances mobilisation time is the limiting factor, but for longer journeys it is travelling time. Their great advantage over fixed-wing craft is, of course, that there is no necessity for an airstrip. The team can be picked up from the University playing fields across the road from the hospital and very often can be landed a similar distance from their destination. Should a stop be required within a journey, this may be relatively easily achieved. The problems associated with noise, turbulence and lack of space, however, are even worse than when using an aeroplane, which also has, of course, a much greater range. Much of the equipment has to be stored in a hold which is not in communication with the passenger cabin. Only essential equipment can be kept with the patient. Should something else be needed therefore, a landing has to be made.
The equipment which is carried by each retrieval team consists of:
1. a 'Life Pack 5 (Physio-control), portable battery-operated ECG, which incorporates a defi brillator, 2. one battery-operated syringe pump (lnjectomat), 3. one battery-operated suction device (Laerdal), 4. 2-way portable radio, 5. two boxes of miscellaneous items approximately 45 cm x 25 cm x 25 cm, originally designed for fishing tackle. These contain -(a) syringes, needles, IV cannulae, IV giving sets, CVP manometer, IV fluids (including plasma and mannitol), chest drain equipment, sterile gloves, sutures, scissors, an assortment of appropriate drugs and some splints;
(b) a selection of tracheal tubes, introducers, a paediatric anaesthetic circuit together with reservoir bags and connectors, Macintosh and Oxford junior laryngoscopes, Magill forceps, suction catheters, oro-pharyngeal airways of various sizes, nasogastric tubes, a pencil torch, thermometer, strapping, stethoscope, pen and note pad.
Details of aircraft used
(a) The Westpac State Rescue Helicopter. This is a Bell 206L Long Range ii, which has an Allison 250 gas turbine engine. Originally designed to take the pilot and six passengers, the extra equipment that is fitted has reduced this to five passengers, or two passengers and a stretcher. It has an operating range of just over 200 km. Top speed is 240 km/hr. Cruising height is between 1-3,000 feet.
(b) Two fixed-wing aircraft are in regular use, with another available in reserve. All are propellor-driven with two engines.
(1) A Piper Navajo Chieftain is based at Adelaide. It has been converted to take a maximum of two stretcher patients plus four other people and the pilot.
(2) A Piper Navajo is based at Whyalla. It is rather smaller and has been converted to take two stretcher cases in addition to two passengers plus the pilot.
(3) A Piper Seneca is based in Whyalla and is only used when the others are unavailable. It is smaller and can only take one stretcher case together with two passengers and the pilot.
All these aeroplanes have a range of more than 1,500 km. Their top speed is around 475 km/hr, and cruising height is usually between 6-7,000 feet, although they can fly considerably lower if required because of the patient's condition.
